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Abstract Drosera intermedia is lectotypified with the herbarium specimen on which the type drawing in the 1798 protologue was
based. The collection history of the specimen, the history of the botanical drawing as original material, and the correct nomenclatural
author and publication date of the name are presented based on historical notes and literature. Additionally, the global distribution of
the species is given, including the first record from Africa.
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■ INTRODUCTION
Drosera intermedia (Droseraceae) is a widespread spe-
cies, occurring in tropical South America, the Caribbean, east-
ern North America (western North American records are
based on misidentifications, see Rice, 2019), Europe and Asia
Minor (Diels, 1906; Lowrie & al., 2017; Robinson & al.,
2017). Although not previously reported from Africa, we have
seen material from a single locality in Liberia where the spe-
cies has likely been introduced (Barker 1247 [K!], Bos 1988
[WAG.1783033 photo!], Kunkel 26 [WAG.1783035 photo!],
Wit 9127 [WAG.1783036 photo!]). The species has been rec-
ognized since the late 18th century (Hayne in Dreves&Hayne,
1798; Hayne, 1800), and has been included in numerous tax-
onomic treatments (e.g., Planchon, 1848; Diels, 1906; Hamet,
1907; Lowrie & al., 2017; Robinson & al., 2017) as well as in
regional and country Floras (e.g., Fries, 1828; Koch, 1837;
Holzner & Naegele, 1904; Wynne, 1944; Webb, 1964; Duno
de Stefano, 1995; Correa & Silva, 2005; Mellichamp, 2015).
Given how widespread and well-studied D. intermedia is, it
is astonishing that the name has remained untypified until
today.Drosera intermedia is typified here, including a discus-
sion of the history of the name and original material, and the
correct nomenclatural author and year of publication of the
binomial.
■MATERIALS AND METHODS
Specimens ofDrosera intermediamatching the criteria of
original materialwere searched for by the authors at B, BM, G,
K, M, P andW. Additionally, information about such material
was requested from staff at B, BM, GOET, H, HAL, HBG, K,
PCR and S (see Acknowledgements). The nomenclatural arti-
cles quoted in this text follow the ICN (Turland & al., 2018).
All specimens examined were studied under the stereomicro-
scope and annotated by the authors.
■ TYPIFICATION OF DROSERA INTERMEDIA
The quest for Hayne’s original material.— The protolo-
gue of Drosera intermedia (Hayne in Dreves & Hayne,
1798: 18) cited two localities: “Hamburg. Auf der Huthung
hinter der Eppendorfer Mühle zwischen dem Moore und der
Landstraße, und auch zwisc[h]en Wandsbeck und dem
Hintschenfelder Gehölze” (in the English version of Dreves
& Hayne, 1798: 22 given as: “Near Hamburgh [Hamburg]
on the pasture beyond the Eppendorf mill, between the moor
and the high - road, [and] also between Wandsbeck and the
Hin[t]schenfeld wood”). It also included an illustration
(Hayne in Dreves &Hayne 1798: t. 3B; Fig. 1B herein), which
constitutes original material. While the illustration could serve
as type, we attempted to locate a physical specimen since these
are generally preferred over illustrations when considering the
typification of a name.
Unfortunately, locating herbarium specimens that repre-
sent original material ofD. intermedia is challenging, because
the herbaria of F.G. Hayne (1763–1832) or [J.]F.[P.] Dreves
(1772–1816) both seem to be largely unpreserved. Thewhere-
abouts of Dreves’s herbarium remain unknown (Stafleu
& Cowan, 1976). The same holds true for the largest part of
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Hayne’s herbarium, yet some of his material is known to be
held at BM (JSTOR Global Plants, 2019), H (Stafleu &
Cowan, 1979; Pigott & Sell, 1995), PRC (Thiers, 2019) and
S (Cuccuini & Luccioli, 1995). However, neither those her-
baria, nor any other likely herbaria we initially contacted (see
Material and Methods), were found to hold any potential orig-
inal material ofD. intermedia (i.e., specimens of the taxon col-
lected prior to 1800 and/or from the locations cited in the
protologue, or annotated by Hayne). Further, we confirmed
there are no extant specimens of taxa described by Hayne from
Hamburg in HBG, and the oldest material of D. intermedia
present at HBG was collected in 1815 (M. Schultz, pers.
comm. 2019), long after Hayne’s description was published.
Diels (1906: 84) cited as type ofD. intermedia an unnum-
bered gathering made by Hayne and indicated that he had per-
sonally examined it (“Hamburg bei Eppendorf (Hayne –
Original der Art!)”). However, no such specimen, or any other
material from Hayne, was listed in the collector index at the
end of his monograph (Diels, 1906: 129–132). Further, we
were unable to locate any such material at B (or B-W), where
Diels’s material is housed. It should be noted that the Droser-
aceae collection at B is among the portions of that herbarium
that were not destroyed during WWII.
A “holotype” was cited by Correa & Silva (2005) as
“Dreves & Hayne s.n.; Alemania. Niedersachsen (H?)”, and
this citation is repeated in the listing on Tropicos (2019).
The location given in that citation does not match the prove-
nance given in the protologue, as Hamburg is not located in
the state of Niedersachsen. Further, no such material could
be located at H (H. Väre, pers. comm. 2019). It seems likely
that the citation published by Correa & Silva (2005) was based
on Duno de Stefano (1995: 85), who stated the location of the
type with some doubt (“Holotipo H, probablemente”), and
without having indicated that he examined any original mate-
rial. It is possible that this earlier type citation may have been
simply based on the location of Hayne’s herbarium according
to Stafleu & Cowan (1979).
It’s a match: Hayne’s habitus drawing is mirrored by a
specimen at M; the rest of his illustration was copied from
other works. — Initially we believed it would be necessary
to select the illustration published in the protologue as
the lectotype. However, we were surprised to discover a
specimen in M that strongly matched the habitus drawing
of Hayne’s t. 3B in Dreves & Hayne (1798) in minute
detail (Fig. 1). The only differences between the specimen
(M-0244240) and the illustration are that (1) the left inflores-
cence has one more capsule present in the herbarium speci-
men, (2) the illustration has two open flowers on the left
inflorescence where the specimen has young seed capsules
and (3) the roots in the illustration are not present on the
specimen. However, the flowers and roots produced in the
illustration do not agree with general Drosera morphology,
and both seem to have been freely added by the draughtsman
as artistic license. This was common practice in the making
of 18th century botanical illustrations (Nickelsen, 2006).
Hence, we assert that M-0244240 is original material, which
Fig. 1. A, Lectotype of Drosera intermedia Hayne, from the Herbarium Schreberianum (M), which entered Munich herbarium in 1813. The hand-
written label is by Schreber (note that he considered the D. intermedia of Hayne [D. intermedia Haynii] to represent Linnaeus’s D. longifolia). The
pencil-written “—partim” was added by H. Ross in Feb 1907, after consultation of the monograph by Diels (1906). The numbered tag “43” on the
specimen does not constitute an original collection number, but has been added to the specimen later (ca. 1900) by Munich herbarium worker
A. Töpfer; B, Drosera intermedia as shown in t. 3B in Hayne in Dreves & Hayne (1798) (= original material of D. intermedia), illustration drawn
by F.G. Hayne and engraved by J.S. Capieux. Images courtesy of the Botanische Staatssamlung München and the SLUB Dresden/Digitale Samm-
lungen/Botan.471-3, reproduced with kind permission.
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was studied and drawn by Hayne for his description of
D. intermedia. Further evidence for the status of M-0244240
as original material comes from the collection locality, which
agrees with the published data from Hayne in Dreves & Hayne
(1798). Unfortunately, there is no original annotation or hand-
written label by Hayne with the specimen, although there are
labels by contemporary botanists Schreber and Roth (see the
proceeding sections for additional discussions).
The microscopic details of seed, dehiscing capsules,
anther and gynoecium in Hayne’s illustration cannot be dis-
cerned from the specimen at M. However, these details were
not illustrated by Hayne, or his engraver Capieux, on the basis
of any physical specimen. Instead they were evidently copied
and slightly modified from Schkuhr (1791: t. 87; as “Drosera
longifolia L.”; Fig. 2 herein). It has already been shown that
for several of his other illustrations, Hayne copied from con-
temporary botanists (Nickelsen, 2006).
The drawing published by Schkuhr (1791: t. 87) as part of
his illustration of ‘Drosera longifoliaL.’depictsD. intermedia,
rather thanD. longifolia L. (nom. rej.) in the sense of its lecto-
typification (Heath, 1992, 1998; Cheek, 1998), which is taxo-
nomically congruent with D. anglica Hudson. Hayne
(in Dreves & Hayne, 1798: 18) did mention the illustration
by Schkuhr (1791) as a previous depiction of his new species,
but did not cite it as the actual source of his flower, capsule and
seed illustrations. In the same work, Hayne also referred to
what seems to be the first published illustration ofD. interme-
dia in Dodoens (1583: 471), commenting it was a “very good
figure!”. As we discuss below, the habitus drawing ofD. inter-
media published in the protologue was Hayne’s own work
(drawn by Hayne himself), and was clearly based on the mate-
rial at M that we here select as lectotype.
From Hamburg to Munich: The specimen’s odyssey.—
J.C.D. Schreber (1739–1810), whose herbarium entered M
Fig. 2. Left: Illustration of Drosera
intermedia (as “Drosera
longifolia L.”) from t. 87 in
Schkuhr (1791). The details e–k
were very evidently reproduced
slightly modified by Hayne as
figs. 1–9 in his t. 3B in Dreves
& Hayne (1798) (right). Images
courtesy of the Universitäts- und
Landesbibliothek (ULB) Sachsen-
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in 1813, traded with or bought plants from many contempo-
rary botanists, including plants from northern Germany
obtained from A.W. Roth (Hertel & Schreiber, 1988). The
original material of Drosera intermedia that we located in M
(M-0244240) forms part of Schreber’s herbarium. The identifi-
cation label of that specimen is not in Hayne’s handwriting, but
instead is that of Schreber (confirmed by S. Dressler) and the
specimen is mounted on a sheet bearing the handwriting of
A.W. Roth (1757–1834): “Drosera longifolia. Roth. Beiträge
zur Botanik 1ter Theil ad pag. 60. NB: Folia inflexa tenent
insecta mortua”. The latter is a reference to Roth (1782) and
a note: “the incurved leaves hold dead insects”. Roth (1782:
73) noted that Schreber opposed as “unbelievable” the fact that
some plants may catch insects to obtain nutrients from them –
a hypothesis put forward by Roth almost 100 years before
Darwin (1875). Hence, Roth may have sent these specimens
to Schreber in order to support his observations.
Apparently, Hayne personally sent some Drosera speci-
mens to Roth, and these almost certainly included his original
material ofD. intermedia. Published evidence that Hayne sent
Roth specimens of his Drosera collected in Hamburg comes
from Roth (1800: 31–32 [translated from Latin]): “My
esteemed friend, renowned Hayne, a tireless investigator of
plants, already several years ago has assured me in a letter that
under the Drosera longifolia of most authors two different
species are hiding, and his observations made in Hamburg
he has communicated to me with specimens.” The Latin orig-
inal text “cum speciminibus communicavit” clearly indicates
that Hayne sent physical specimens to Roth. Further, Roth
(1800; but written earlier, cf. Roth’s book preface dated
24 Feb 1799) mentions that this had happened “already sev-
eral years ago”. Consequently, Hayne must have sent Roth
the original material that his drawing was based on quite
promptly after its initial collection, before or soon after publi-
cation of the Botanisches Bilderbuch vol. 3, which reads
as 1798.
The specimen entered Schreber’s herbarium via Roth
together with other specimens in Roth’s possession, as is evi-
dent from Munich herbarium’s entry catalog: “intermedia
Hayne e Schrad. (Herb. Schreber a Rothis e Mecklenburg,
Hamburg: 42. 43)”, which reads as “Herbarium Schreber via
Roth, from Mecklenburg and Hamburg, corresponding to
Munich herbarium internal number tags 42 and 43, respec-
tively”. The Hayne specimen from Hamburg (M-0244240;
number tag 43) came with another specimen of D. intermedia
from Mecklenburg (M-0244241; number tag 42) and four
specimens of D. anglica Hudson (M-0244242). These latter
five, clearly collected by Roth himself, are mounted together
with the original sheet bearing Roth’s handwriting on a sepa-
rate sheet, but also bearing the same annotation labels by
Schreber as the solely mounted M-0244240.
Given that the specimen M-0244240 matches the pub-
lished illustration (see Fig. 1), is from the type locality
(as given by Hayne in Dreves &Hayne, 1798), and was almost
certainly collected byHayne himself prior to the description of
D. intermedia, it is a logical choice to serve as lectotype.
Drosera intermedia Hayne in Dreves & Hayne, Bot. Bilderb.
3: 18, t. 3B. 1798 ≡ Rorella intermedia (Hayne) Nieuwl.,
in Amer. Midl. Naturalist 4: 56. 1915– Lectotype (desig-
nated here): [GERMANY. Hamburg], Vom Eppendor-
fer Moor bey Hamburg [from the Eppendorf bog near
Hamburg], without year [but very likely 1797], Hayne s.n.
(M barcode M-0244240!).
Nieuwland (1915) gave the basionym citation as “Hayne
1800: 37”, however that combination is validly published,
see ICN Art. 41.3. For an image of the lectotype, see Fig. 1A.
Additional possible original material. –We also located a
second specimen, at GOET, that could comprise original
material. Since this specimen is part of the herbarium of
G.F.W. Meyer (1782–1856), the collection year, given by
the original collector as “97”, has to be 1797, not 1897. This
gathering, consisting of four specimens of Drosera interme-
dia, was collected at the type locality and antedates the publi-
cation of the protologue. It bears the original collector’s
identification “Drosera longifolia vart. pumila. Drosera spe-
cies?” on the herbarium label in the same handwriting (not
that of Hayne) as the locality data and year. In two different
handwritings, two later annotations have been made, namely
“est D. intermedia” (by a “Dr. Wiebel” – this could refer to
the collector A.W.E.C. Wiebel [1775–1813], whose herbar-
ium is part of the herbarium G.F.W. Meyer; M. Appelhans
pers. comm.) on the original collector’s label, and “Drosera
intermedia Hayne” on a separate annotation slip. Since the
specimen at GOET does not indisputably comprise original
material, it is not the best choice to serve as lectotype. None-
theless, we include note of it here to draw attention to the exis-
tence of this historical material.
Additional specimenexamined.– [GERMANY.Hamburg,]
pr[ope]. Eppendorf, [17]97, collector unknown, in Herb.
G.F.W.Meyer (GOET barcode GOET022963 photo!).
■WHEN WAS DROSERA INTERMEDIA
REALLY PUBLISHED, AND BY WHOM?
The date of publication is 1798, not 1800. — In his
monographic treatment of Drosera, Diels (1906) interpreted
the author of D. intermedia to be Hayne (1800: 37), a concept
which has been followed in most taxonomic and floristic liter-
ature until today (e.g., Hamet, 1907: 58; Nieuwland, 1915: 56;
Wynne, 1944: 166, 167, 173; Duno de Stefano, 1995: 86;
Cheek, 1998: 749;Mellichamp, 2015: 423), including nomen-
clatural databases (e.g., IPNI, 2019; Tropicos, 2019). The
publication date of Hayne (1800) has also occasionally been
misinterpreted as 1801 (e.g., Cheek, 1998; Mellichamp,
2015), however, Schrader’s Journal für die Botanik vol. for
1800, part 1, which contains the Drosera description, was
issued in June 1800.
The citation of Hayne (1800) as the protologue ofD. inter-
media is, however, an error as there is an earlier valid descrip-
tion of the taxon that has been widely overlooked, probably
because the booklet Botanisches Bilderbuch by Dreves
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& Hayne (1798) remained largely unknown to many contem-
porary botanists. Hayne himself apparently was aware of this,
as he explained (Hayne, 1800: 16) this to be reason for republ-
ishing the descriptions of new taxa published in 1798 once
again in his 1800 work. Further confusion was likely caused
by the fact that Dreves & Hayne republished their 1798 work
again in 1802 as Choix de plantes d’Europe vol. 3 (Dreves &
Hayne, 1802), and that 1802 publication once again included
the description and illustration of D. intermedia (Dreves &
Hayne, 1802: 43, t. 75B). The 1802 work apparently gained
much wider attention – especially among French-speaking bot-
anists – than the previous ones, and probably led contemporary
botanists to the erroneous conclusion that Hayne (1800) consti-
tuted the first publication, which seemingly had been subse-
quently referred to by Dreves & Hayne (1802).
Candolle (1824: 318) and Planchon (1848: 198–199) men-
tioned both Dreves and Hayne as the authors of D. intermedia
and incorrectly interpreted the later French work “pl. Europ.”
(i.e., Dreves&Hayne, 1802) as the source of the binomial. Early
19th century works of Roth (1802: 184), Dietrich (1803: 698)
and Smith (1804: 347) referred to “D. intermedia Dreves et
Hayne” and the 1798 publication. Yet more than two decades
later, Fries (1828: 83) and Koch (1837: 89) gave Hayne as sole
taxonomic author, however without giving publication reference
details. Curiously, two recent works (Silva & Giulietti, 1997;
Correa&Silva, 2005) erroneouslygave the author ofD. interme-
dia as “Dreves & Hayne in Hayne (1800)”, probably because of
a misinterpretation of the literature reference following the Latin
diagnosis in Hayne (1800: 37): “Drosera intermedia, scapis
adscendentibus, foliis oualibus [sic!]. Drev. und Hayn. Abb.
u. Zergl. deutsch. Gew. I. p. 18. t. 3. f. B.” The latter part, “Drev.
und Hayn. Abb. […]”, does not refer to any botanical authority
(Hayne, 1800 does not state authors for any taxa throughout his
work), but is a reference to the illustration in, and a citation of,
Dreves & Hayne (1798).
Following the principle of priority (Turland & al., 2018),
the first publication of the name D. intermedia that provided
an illustration and diagnosis was Hayne in Dreves & Hayne
(1798). The above errors and confusion in dates of publication
and authorship do not render the combination Rorella inter-
media (Hayne) Niewl. (Nieuwland, 1915: 56) invalid.
Although Nieuwland cited the wrong publication when refer-
ring to Hayne (1800: 37) for the basionym, this is considered
an indirect reference to the basionym which is sufficient for
valid publication prior to Jan 1953 (ICN Art. 41.3).
The correct authority is Hayne, not Dreves & Hayne.—
Botanist F.G. Hayne and teacher J.F.P. Dreves published
the Botanisches Bilderbuch vol. 3 together; however, it is
obvious from various sources that Hayne authored the species
descriptions alone. Conclusive evidence for this comes from a
handwritten letter from Hayne to his publisher L. Voss (kept
at the Universitätsbibliothek Leipzig, Germany), dated
31 Jan 1798, in which Hayne discussed some arrangements
before printing of the Botanisches Bilderbuch 3 (all six parts
of which were issued 1798; Stafleu & Cowan, 1976). In that
letter, Hayne explained that he prepared the taxon descriptions
and drawings (including Drosera intermedia, which he
highlighted to be a new species from his hands), while Dre-
ves’s role was mainly translation of the text (Fig. 3).
The above was obviously known to contemporary botanist
H.A. Schrader (1799: 403), who argued in a review of the Bota-
nisches Bilderbuch that volume 3 of the series gained a much
more scientific form by the inclusion of Hayne as an author
(the first twovolumes were produced by Dreves alone). Further,
Schrader (1799: 405) summarized for Drosera intermedia:
“HerrnHayne gehört der Verdienst, sie zuerst der Vergessenheit
entrissen zu haben; und er liefert hier eine getreue Abbildung
dieses Gewächses […]”, literally translated: “It is the merit of
Mr. Hayne to have it [the species] first recovered from oblivion;
and he provides here a faithful figure of this plant […].”
Further arguments that Hayne was the sole author of the
species descriptions in Dreves & Hayne (1798) later came
from Hayne himself (Hayne, 1800: 16–17): “Die von mir hier
beschriebenen und genauer aus einander gesetzten Gewächse
[…]”, which can be literally translated as: “The plants herewith
described and looked into detail by myself […]. Of some of
those, I have already communicated the description in a differ-
ent place1) [Hayne’s footnote 1 refers to the preceding publica-
tion, Dreves & Hayne, 1798], however, as they might remain
unnoticed there: I don’t think I would do anything superfluous,
if I added them here once again, referring myself to the illustra-
tions given there.” In a later work, Hayne (1813: explanation
for plate 28, under Drosera longifolia) repeated referring to
“meine Drosera intermedia”, i.e., “my Drosera intermedia”,
instead of calling it “ourD. intermedia”. Schrader, in his edito-
rial footnote 2 under D. intermedia in Hayne (1800: 37), also
confirms Hayne being the sole nomenclatural author, when
writing (concluding about the identity of Drosera longifolia,
in respect to D. anglica and D. intermedia) about “Herrn
Hayne’s D. intermedia”, i.e., the D. intermedia of Mr. Hayne.
This all clearly demonstrates that the descriptions in
Dreves & Hayne (1798) were produced by Hayne – whom
can be correctly interpreted as the nomenclatural author,
i.e., “Hayne in Dreves & Hayne”. These facts were already
correctly recognized by some later botanists. For instance,
Holzner & Naegele (1904: 14) refer to “Drosera intermedia
Hayne”, but cite as (figure) reference Dreves & Hayne
(1798). This suggests that Holzner & Naegele considered
the name to have been authored by Hayne alone, while they
recognized Hayne and Dreves as authors of the entire work.
In his very elaborate treatment, Schaeftlein (1960: 80)
also cited the publication as Hayne in Dreves & Hayne
(1798). Nomenclatural databases that correctly referred to
the earlier 1798 publication date and correct nomenclatural
author are the Florenliste von Deutschland (Buttler & al.,
2018; as “D. intermedia Hayne in Dreves & Hayne”), Euro
+Med PlantBase (Jury, 2009; as “D. intermedia Hayne in
Dreves”), the Alabama Plant Atlas (Keener & al., 2019) and
WCSP (2019; as “D. intermedia Hayne in J.F.P.Dreves”) –
the latter three not giving the fully correct authority for the
Botanisches Bilderbuch vol. 3, which was co-edited by both
Dreves and Hayne. The entries in these databases were
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probably based on the Droseraceae treatment in the Flora
Europaea by Webb (1964), who correctly referred to 1798
as the publication year, but assigned the work to Dreves alone
(“D. intermedia Hayne in Dreves 1798”).
■AUTHORSHIP AND PUBLICATION OF
UTRICULARIA INTERMEDIA
The only new names effectively published in Dreves
&Hayne (1798) areDrosera intermedia andUtricularia inter-
media – curiously both denoting a carnivorous plant, both with
the same epithet, and both later republished by Hayne (1800).
Based on the information presented above, the same date
of publication and author should be applied to both names.
This was correctly stated by Sohma (1975: 170); however,
Astuti & Peruzzi (2018: 172) recently listed “Dreves & Hayne
(1798)”. Likewise, U. intermedia has long been considered to
have been published in Hayne (1800: 18), yet the first publica-
tion of the name was by Hayne in Dreves & Hayne (1798:
104, t. 17). However, in addition to the fact that the name was
actually published first in 1798, the latter description in Hayne
(1800) would likely not be considered valid according to ICN
Art. 36.1. This is because Hayne there describedU. intermedia
as a new species, but apparently raised doubt as to the distinc-
tiveness of his taxon in the same work (Hayne, 1800: 22): “Da
die Utricularia intermedia aber auch vielleicht als Abart von
derU.minor angesehenwerden könnte, somuss ich auch diese
noch genauer von ihr unterscheiden.” (But asUtricularia inter-
mediamight perhaps beviewed as aberration ofU.minor, I will
also need to distinguish it in more detail from it).
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confused and also neglected by the botanists. I have made it a species of its own here and thus given the aforementioned name).
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confirming that no original material of Hayne’s Drosera intermedia is
housed at their institutions. Siegfried Springer (LMU München), Hajo
Esser (M), and Stefan Dressler (FR) are thanked for help with old hand-
writings and collection history. Kärin Nickelsen (LMU München) is
thanked for information on 18th century drawing practices. Jan
Schlauer is thanked for helpful comments. The digitization team of
the Universitätsbibliothek Leipzig – Bereich Sondersammlungen is
thanked for providing a scan of the handwritten letter of F.G. Hayne
to L. Voss. The SULB Dresden – Digitale Sammlungen gave permis-
sion to reproduce an image from Botanisches Bilderbuch, the ULB
Sachsen-Anhalt in Halle (Saale) for an image from Botanisches
Handbuch.
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